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INTRODUCTION

The most important test method in the design of emulsified
asphalt slurry seal is the Wet Track Abrasion Téstf This test was
originated and first described by W. J. Kari and L. D. Coyne (1),

The test 'as  described by Kari and Coyne consists of preparing speci-
mens of slurry material and after” curing and s&aking.in water,
subjecting the sémples fo an abrasion test. The'ébrasion test
conéiéts of a rotating rubber hose-mounted on a conventional labora=
tory mixer. The sample is abraded for five minutes under water,
dfied, and weighed. The loss of slurry iﬁ grams per sqﬁare foot

is called the ''wear vélue"n In later publications, other authors
havé changed the term "wear value' to "abrasion loss'.

Another method of ﬁeasﬂring abrasion loss has been described
by W. J. Harper, R. A. Jimenez and B. M. Gailaway(z). This test
is known as the Young Weﬁ Track Abrasion Device. The apparatus is
constructed so that the testing head is mounted on an inclined axis.
The testing head is a hard rubber annulus approximately two inches
high and 3-7/8 inches in diémeter, Tests‘with this apparatus are
performed in a manner similar to that described by Kari.

The International Slurry Seal Association has also prb-
posed a method of test for measuring abrasion loss based on a device
similar to the Yoﬁng aﬁparatué. The specimens are prepared, cured
and tested under water in a manner similar to that first described
by Kari. |

-1-


http://www.fastio.com/

One of the vér§ impqrtant coﬁtriﬁutioﬁs provided by Kari
and Coyne was the furnishing of a field performance correlation with
the Wet Track Abrasion Test. The test was qorrelated to field per-
formance by visually rating more than one hﬁndred field projects and
also determining the abrasion loss on slurry prepared from each
aggregate used in the field. The results of this excellent study
showed that slurry seal coats haviné high abrasion ﬁalues also ex-~
hibited excessive sanding in the field. Mixes showing more than
one hundred grams of abrasign loss in the laboratory showed excessive
déteriqration in the fiéldom Samples with less than one hundred
grams wear provided satisfactory performance., On the basis of these

- results, Kari and Coyne recommended that a maximum wear value of
'sevenfy five grams per‘square foot be used in the design of a slurry
seal coat. This contribution to slurry seal design has provided an
excellent methbd for determining service perfofmancé together with

recommendations for values to be used in design.

MODIFICATIONS IN THE WET TRACK
ABRASION TEST PROCEDURE

The present California Division of Highways method of
design for slurry seal coat is described in California Test Method
No. 355. We are presently attempting to simplify the test procedure

- -and also to improve our presently used Wet Track Abrasion Test.
The purpose of this discussion is to describe certain changes in
our Wet" Track test apparatus and procedure,
~ We presently use caster wheels on our abrasion unit.
These wheels wear fairly rapidly and we have no control over the
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manufacture. The specific style of wheel may be changed depending
on the need within the furniture industry. Therefore, after a series
of tests we [found that a tool hardened steel wheel with a coarse
diamond knurled surface approximately 1/32" depth would provide an
excelient wearing unit. This wheel has the advantage of being easily
produced to specifications in any machine shop and may be easily
replaced after a specified amount of wear. A drawing of the wheels
and the abrasion test assembly is shown in Figure 1. This assembly -
may be mounted in any unit capable of rotating the assembly at a
speed of 30 + 1 RPM. |

The decision to use steel wheels required a correlation
with the apparatus described by Kari and Coyne since our design
method is based on their recommendation of a maximum wear value of
73 grams per square foot. Therefore, specimens were prepared from
different aggregates and tested in the Chevron Asphalt Co. unit and
also in our unit using both our original caster wheels and our new
steel wheels. A typical result for one aggregate source is shown
in Figure 2. The resulté indicate that a ten minute test period with
the California unit equipped with steel wheels produces the same
wear as the Chevron Asphalt unit. This was also found with other
aggregate sources. Therefore, this wear period is now specified
in our revised test procedure.

Further studies to standardize the abrasion test indicated
that steel wheel wear would influence the final recommendation for

emulsion content. Therefore, a standard slurry was developed which

‘may be used for determining wheel wear and the need for application

of a correction factor or replacement. On the basis of our studies,
we estimate that 75-100 samples may be tested with a set of wheels
before they will be worn sufficiently to require a correction factor.
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After a number of trials a slﬁrry containing 20-50 mesh
Ottawa sand, 2% Type LI Portland Cement, 5% water and 10% emulsion
was selected as a standard for checking wheel wear. The curing

period has been standardized at 16 % .1 hours. Details of the pro-

cedure are shown in Appendix A, One problem in the use of this

material is wheel pickup. It is necessary to stop the abrasion

‘ .procesé‘once or twice during the test and clean the wheels with a

wire brush. New wheels should provide a loss of about 300 grams/
sq. ft. |
Calculations indicate that a 15% reduction in abrasion
loss by wheel wear would change the design asphalt content deter-
mined with new wheels by approximately 0.9%. Therefore, no correction

is required up to 15% reduction in abrasion loss. On the basis of

observations on knurled wheel wear, it was decided to require replace-

ment of wheels when a reduction of more than 40% in abrasion loss
is measured. In the 15-40% range a correction is applied to the
measured abrasion loss as shown in Appendix A.

We believe that these modifications in the Wet Track
Abrasion Test procedure will provide more_consis;gnt results,
especially when the apparatus is used over a period of time in the

design of slurry seal coats.

WET TRACK ABRASION TEST STUDIES
We have found that both the premix moisture and the
emulsion content influénce the-performance of a slurry seal coat and
both must be evaluated in the design. Studies were performed in which

the emulsion content was held constant and the premix moisture was
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varied. It was found that the surface abrasion loss was high with
specimens containing insufficient premix moisture. The abrasion
loss then decreased as the premix moisture increased until a point
was reached where an excess of moisture was used. At this point the
abrasion loss immediately began to rise. This change in abrasion
loss caused by the premix moisture content is shown in Figure 3.

An examination of the test specimens indicated that
insufficient premix moisture affected workability and created a rough
textured surface of sufficient magnitude to contribute toward in-
creased surface abrasion. Excess amounts of premix moisture caused
a dilution of the emulsion with subsequent migration of the asphalt
to the surface. This was not visually in evidence until the specimen
had cured. The cured specimens had free asphalt on the surface
forming a skin. Once the abrasion wheels broke through the surface
skin, a high amount of abrasion occurred due to the lack of asphalt
in the lower portion. |

These studies indicate that the design must not only
provide information on the emulsion content, but also on the premix
moisture content. Also large variations in premix moisture content

may affect field performance.

SUMMARY
It is evident that the Wet Track Abrasion Test is a very
important test in the design of a slurry seal coat. We note that
it will not only provide information on the optimum emulsion content
based on an accepted abrasion loss, but also on the required premix
moisture.
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”fStﬁdies'féﬁbéted inthis paper provide methods to stan-

dardize the edquipment used in the Wet Track Abrasion Test.
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APPENDIX A

METHOD FOR CALIBRATION OF WET TRACK ABRASION TEST WHEELS

SCOPE
This is an appendix to Test Method No. Calif. 355-B
" (Method for Design of Slurry Seal). This method is used to
calibrate the steel wheels used in the Wet Track Abrasion Test.
It provides a measure of wear on the wheels by means of a
- standard slurry mixture.
PROCEDURE
A. Apparatus
1. Drying oven or hot plate
2. .Slurry abrasion pan
3. Scale of sufficient capacity to weigh a 1,000 gram test
sample to an accuracy of + 1 gram. |
4, Circulaf metal rings, 10 inches inside diameter, with
vertical sides 1/4‘inch déepu
5. Abrasion aﬁparatus - See Figure I of Test Method 355.
6. Méchénical mixer (Bituminous Mix) or other power device
to drive abrasiop apparatus at 30 RPM + 1. See Figure 11
of Test Method 355.
B. Materials
1. Roofing felt 50-60 pound weight.
2., Ottawa Sand 20-50 gradation.
3. Type II Portland Cement
4, S5-1 emulsion (conforming to AASHO specifications).
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C. Preparation of Samples

1.

Place metal ring on disc cut’from roofing felt to outside
diameﬁer of ring. |

Prepare in triplicate, the following slurry mixture, in
the order indicated and mix thoroughly after each addition.
a. 600 grams dry Ottawa sand.

b. 2% Type II cement (12 grams)

c. 5% water (30 grams)

d. 10% emulsion (60 grams)

3. Pour slurry into metal rings. Using a straight edge resting

on the ring, strike off the excess material with a sawing

‘motion, so that the surface will be flush with the ring.

- Use one saw pass only with the straight edge.

www . fastio.com

Allow each specimen to set at room temperature for 15
minutes, remove metal ring and place in 140°F oven, cure
for 16 hours + 1 hour,

Record the weight, cool to room temperature, place each
specimen in a pan, and cover the surface of the specimen
with water. Allow to stand in this water bath, at room
temperature, for one hour.

Remove specimen from water bath, place in abrasion pan,
cover surface with water, apply abrasion wheels.

Abrade specimen at the rate of 30 + 1 RPM for 10 minutes.
(Wheels may have to be stopped and cleaned due to pickup
at least once.)

Remove specimen and place in 140°F oven until constant
weight is reached. . Subtract this weight from the oven dry
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weight obtained before abrasion test. Record.the difference
in weight and mﬁltiply by S,OOI(abraded arear¥ 1/5 sq. ft;)

9. Average the results cf the three specimens. (New Wheéls
should provide a léss of abtout 300 gms/sq. ft.)

10. Use the loss obtained with new wheels as the standard to
compare used wheel losses.

11. Use the following criteria to calibrate used wheels:

Grams Loss Grams Loss
% Abrasion Loss = (New Wheels) - {Used Wheels) x 100

New Wheel Loss (Grams)

0 = 15% no correction required
16% - 40% correction required
40%+ replace wheels

12. Célculate correction factor and record for applying to
'grams”loss obtained with the used wheels, (Factor x gms.
loss = corrected grams loss).

Correction Factor = New Wheel Loss
0ld Wheel Loss |

LT -10=
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Figure 2
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Figure 3
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